p53 mutations, chronic hepatitis B virus infection, and aflatoxin exposure in hepatocellular carcinoma in Taiwan.
Recent studies have implicated aflatoxin B1 (AFB1) exposure as an etiological agent in hepatocellular carcinoma (HCC) and suggested an interaction with chronic hepatitis B virus (HBV) infection. Worldwide AFB1 exposure correlates with a specific mutation at codon 249 in the p53 tumor suppressor gene in liver tumors. This study investigated the roles of HBV and AFB1 in the HCC carcinogenic pathway involving p53 mutations. In cases and controls, chronic HBV infection was assessed by serum hepatitis B surface antigen (HBsAg) and AFB1 exposure by immunohistochemical detection of AFB1-DNA adduct in liver tissue. p53 protein mutations in tumor tissues of HCC cases were identified by immunohistochemistry and DNA mutations by single-stranded conformational polymorphism and sequencing analysis. Both chronic HBsAg carrier status and liver AFB1-DNA adducts were significantly higher in cases than in controls with odds ratios (OR) of 8.4 and 3.9, respectively (P < 0.01). Moreover, HCC risk was greatest in individuals with both AFB1-DNA adducts and HBsAg, suggesting a viral-chemical interaction. Mutant p53 protein, mutations in the p53 gene, and specific codon 249 mutations were detected in 37, 29, and 13%, respectively, of the HCC cases. Most of the DNA mutations were transversions, and the only major clustering site for mutations was codon 249. AFB1-DNA adducts were associated with p53 protein (OR = 2.9, P = 0.054) and DNA mutations (OR = 2.9, P = 0.082) but with borderline significance. All of the codon 249 mutations (n = 12) occurred in HBsAg-seropositive carriers, resulting in an OR of 10.0 (P < 0.05), suggesting that HBV may be involved in the selection of these mutations. The ORs between HBsAg and p53 DNA and protein mutations were 2.6 (P = 0.077) and 1.8 (P > 0.05), respectively. Both p53 DNA and protein mutations were related to tumor stage, suggesting that they are late events. These studies provided further support for the role of aflatoxin exposure in HCC in Taiwan and insight into viral-chemical interactions and molecular pathogenesis.